Objective
=========

Our objective was to develop a simple, easy-to-use algorithm to predict the onset of a period of elevated influenza incidence in a community using surveillance data.

Introduction
============

Despite the number of infections, hospitalizations, and deaths from influenza each year, developing the ability to predict the timing of these outbreaks has remained elusive. Public health practitioners have lacked a reliable, easy-to-implement method for predicting the onset of a period of elevated influenza incidence in a community. We -- a team of statisticians, epidemiologists, and clinicians -- have developed a model to help public health practitioners develop simple, adaptable, data-driven rules to define a period of increased disease incidence in a given location. We call this method the Above Local Elevated Respiratory illness Threshold (ALERT) algorithm. The ALERT algorithm is a simple method that defines a period of elevated disease incidence in a community or hospital that systematically collects surveillance data on a particular disease.

Methods
=======

A user of the system, such as a hospital epidemiologist or surveillance system administrator, specifies the percentage of cases they want the ALERT period to capture.

The ALERT algorithm then uses historical surveillance data to determine an optimal threshold that is used to determine the beginning and end times of the ALERT period. For example, at the beginning of an influenza season, when the number of observed cases crosses the threshold, the ALERT period begins. And, once this threshold is crossed again (on the epidemic's downswing), the ALERT period ends. For a range of possible thresholds, the ALERT algorithm calculates the percentages of cases observed within the ALERT period defined by each threshold. Using a variety of numerical and visual summaries, the user may choose the best threshold for their needs or use the one suggested by ALERT algorithm.

Results
=======

Using simple and user-adaptable criteria to determine the best threshold, the ALERT algorithm successfully predicted the start of periods of elevated disease incidence in multiple hospital settings in the 2011-12 and 2012-13 influenza seasons. We tested the algorithm in pediatric and primary care hospitals that reside in different geographic regions of the United States.

Conclusions
===========

By clearly and simply defining a period of increased risk, the ALERT algorithm allows administrators to plan proactively and enables fast response to emerging outbreaks in healthcare settings. It therefore could aid in efforts to prevent excess cases of disease. The ALERT algorithm may be run on any user's computer via a simple spreadsheet. A web-based application that implements the ALERT algorithm is currently under development.
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